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Abstract 

The present invention relates to a process for preparation of crystalline layered 
sodium disilicate and more particularly, to an improved process for preparation of 
crystalline layered sodium disilicate, being useful as a water softener or builder of 
detergent composition, which is fabricated in a simple manner by adding an 
aqueous solution of sodium silicate as a binder, to a Anhydrous sodium disilicate 
cullet powder used as a starting material, in a certain composition ratio, to give 
granules and thereafter charging the dried granules to a furnace for crystallization 
process. As a result, in comparison with the prior arts, the purity of the product is 
increased, the preparation process is simplified and the consumption of energy is 
remarkably reduced, whereas the cost of the product is reduced and also the 
deposition of reactant in a calcined device is improved. 
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^1 



01 rii^^OII ^^SfOI >1x|^ ^^^^^ Ol^^^iihU^Me Xit^l^o^Mi, 

dis^oi xiiM^i ^sEa ^oim ^sxiiai:^^ goimni oiiLixi mo\^^^ ^ 

^ oiQ] :^'S&XiLHOil ^^g^Ol Sj^g^ l^^k\fl M^s^X-ll (water softner) AilX-ii 

^ ^^gOilAH M^^M^^ Ahg&. ^5d(Cullet)^ SSI ^<!i^UMe X-il^^O^QII AH Ahg£|CHB 51^^AH , 

2^ &<i^U^MM MHKNaOOil CUth SiaH] dl , ^ Sia/Na^O)^ HliahZl OlM 1000 - 1400 -C ^^011 

j^<^ ggAm ^ y^^A|5^ 4^ ff<^ihUMe^ SCHdIU S^^^^ Ol^CHSl S^a^MM ^sfe 51 

01 CK 

ccsf, ^^hU^g- (Na0).(Si0^).(Oi:^lAH, y/xfe ^§=P^Oj| CL^e.^ ^S^6^D1 a^H 2 - 112J ^im SAt 

^^<!i^SOia. 3 ^OilAHt NaSiA^ SA!£I^ Ot^^^U^M^ a-, p y - 

oi 5 _§ ^01 ^XHE^Q^ MUSI 01 2i^o^^ 3 ^^^loi ^qi^ [Qj^Qii S*^^^ . OIBIQ^^^OI ^^aK)l ^DH&XllU ^ 

Ca^.. Mg^. St^^Oil □e^ ^^^^(binding capacity)^ SiCH ^eOil MSl^Xil (water softner) AilHI 

^DI(builder) Dg^m ^H^^SCM 0lg£|I2 ^IQ. 

6 -^°! 0!f?<i^U^Mm ¥1°^ CHS^o] ^^^^^^ Q^H^ ^^SOl gX|£)CH 2iQ. 
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Q\e^ Sia^ SH|(Sia/Na.O)M 1.9 ~- 2.5S SSSh^ S¥ OlSmOi ©^Al^ 550 ~ SOQ-CWIAH ^S^M 

9iAH 2§5f &X|^ ^Jlffl MSOI D^^og ^^miJil 30i Sij SE1(bag filter)0)l ¥SP^ &0| Sdlfe BgOl 2J 

□ . s§a 2h§ a^ioii &w oia^ ^& ¥Mg(foani)e4^ §01 mo\uii. ^\Q\oi gJx^2^ aifsi 
01 oiQ. 



^^sji^jy S4-238809SOilfe NaOOII C«e[ Sia°l Sb| (Sia/Na.0)3h 1.9 ~ iSS ^?<:iUES 4.goHg gSO ~ 

830-c^ msm saa^s ^xim^ ^^s¥^o)l ^jg £°jai5^ assumo^Mi xiissss B^sfAigjoT-K^zjeoi & 
=^3F§o)iAH am°\ ^m:>\ ^sfoi oiiuxisi ^a?^ ^fashji. sssf &xi°i ¥^'oi ^oilmi a ie^ of 

U£f 2^2}^^ SagB(shut-down)A| U)¥OII e>gS£| S2!^^^0| mCH'd 4- 2>!afe gHISOl aiCK 

^g^sis^H s 3-936492 Oil AH LH^^s ^s[o\ mmo\u ^mm ^¥ a^ishoj f^^^uEes ^ 

. ^iHsioi a§suiiJ°SMi #4.^ ^sa 3h§& g^aoi siigoi sjxiei. oi g,^s ^ai m^soi q^.^ sxHgui gjii^ 
01! ^se&^o| UEiu^ ^x^|:l^ ojck 

4^^l& OI^^SI X1l4.585,642a2f DR^SI XII5.211.930S SI X1I5.268. 156S(Mlfe SS^SS EHU a^o|| ^gfoj 

SI01 9ia, g5HAi3i ^^^►UEa -soH(^5 g^^. ^ go D^Hfe ji^. gsHSs^K oiai& ffll^ueJ ^ 

goHoii -^hsm^gs ^hsioi asife ^^§Mbi(sio/Na.o)s sgsiin gsoiiAH s&a 50 - 60 m^%2i ^^m 

UO'C 0\U2i SES^OIIAH ^^aSJie MgSK)j SSAISI^ SSSSg QS, g&^A^oj AH^Jg ^ah^^, 

AH 600 800-C^ SSS^S a§SUI5|fe SSSISg gog ^ggoi aiCI. OlS 01^^^ i°585"64"^;0IIAH 

iJS XllSOl (^5H DiX\ mmm&m DiX\^ 2§S 0|^?^^UeMO| eXHSfe as gfXim^l ¥ISIW 6 -soil ^^m 

sife A|H(seed)fi m^m^ g§S ¥?ima:i2, 0I^^5^ xil5,211,930s01IAHfe as XISOII CH& XH±S.K recycle) 51 

s ¥^ishoi ^a&ximoii ^seoi a^jg^ m^^m s^xisia^. oi^^si xii5,268,i56soiiAHfe ^^&xi a^-s 
§)3ioi ¥iiiSES s:)iAi9ife AfSShaCh. 

3£HLK Aoi^ ^I^Sg n S§ S &x|°l ^SS §S g^^^Ht m ilS X1IM(^| CHeh M§ ^XI4^^ SXilSOl SiS ^ 

oiLiBi ?m. a§sh §°i JisoiiLixi =§oi sasiHs gxHi^^o^ 3?ii sdism. oioii maf ^safe § 
xisi ^HPf s>oi s^affl ^set qb^ioi axii xiis2i§°s ejsH ^^cm gxiigol gjci. 

32HAH Ol^mSi X1l5,183.651S0||AHfe ^^D\ D\^m2i El^SS.^ XmSiO\B Q&JU^i XllSggS JWiiBiO\ ^23 

§xl S (^ILiXI HISS CHS l&U|3|fe X^|Sa^SS XilAISISCI. 01 g^SOIIAHfe 0J£| §EH^ SSOI SxHSXI 

a-m°i s§s oif^thusss g^igoj sxii^j sisoi xiia°^ s^iau, sis AH^g^ xH^&ggoi 

¥5f£|0|0| mn. mm ^SS OI^MOI a ass S^^ 0l^?<^L^UEM0|HS OI^^SI XM.820.439S2| ii 

§H ^e^5is:H @4-238809s mo\\A-\ ii\A\B um aoi g gc-ssoii meh aif^oi 6 -m ass ss o\^^^u 
Msach DH^ ^2Hs s^smiu Aiixii 5se°i sch^ai asi Aig» ^ gj^ ^xiisoi aism. 

OIOII s a^sjiMg s:'i& ^jsui^soi eh:a aife ^^e^ qb^iisi xiiis§# JHtysm 6 -ae iPfxi^ 
o^msi ass ^s ol^?<^^L^Mes xiissiJiii t^st aai, e ^sieioj oi^ssi xji5.567.404a(aiehSJ^^8igiH xii 

95-31902S)0||AHfe 6 S^OPI SOimES MH|?| □!£! S§S S^SaS S^^SSS SfOI Oi::|0|| SUOII M 

a& 3fsioi s^- gjA^gg ^xiisiz). 01 gjses ncjis ^ssoii ^aishoi assiAi^osw ^iJ 

%'^o\\ bisioi sxii x^lS3^sol m:im°^ B^man oimxi #a 4= oig omaf s:'isg^s mm sx\iw 
oil yggoi a^jEife m^ym DW^ei ahss i^gs xiiAi& sjq. sixib 01 g.^so)iAi m^s^si 5i,'s^o^l 
~ bi&jcH^AH ^^mm s^Ei omai ^si^^go)! °ieh ssi.^£j ^.^gm^i g^ai, oim m:>[s^ 
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4^ ^xi:?^ o\^^^ ^dHdKsiurry)^^^^ si^gs^ gj^^MM ^i-iish:^! ^loHA^^ g,^ ^mo\ &^ 



^ Xil^^^SOil 2iCHAH, 7^<!i^ U^M ^^^011 d^ojLH^AH A^gSfe CH^iiai! ^6^U^M ^-g^ijM :^^S^01 ^ 

^ ^^SB ^§ ^^^^ oi^cH^ oi^?<i^u^M ^§d^^^°i s^shoii ms.^ b^olc^ ^^^^ah ^^^^^ m 

g0i6^>1[ oH^^ bfotCH S ^Si OhUB-^ ^2A|9^ ^ n\ 

UOID. [LFe.UH H^ojDI^AH ^^6^UJ^e Ahgmfe ^ ^^§B eBH:'l#C>11 AH MM ^§11^^ 3 

AilXilS^Xii^AH ^ai ^gmCL 

m ^5d(cuiiet)M ^xiim^ :^\^, mmm ^^u^m 4^g^w omo\ ^^^^m ^x-iim^ 

X]| 1 2^§B Sia/Na.O°J MbP^ 1.80 - 2.20::'^ ^^iii^UMMM Si,^5^CM 1.000 - 1,400'COiiAH 1 - 3A!2i 

ggA|?j ^ ^^^^^ y5^^o^01 X-llSoh^ H^SOID. OllIH, SiO/Na,03| m\^\D\ Olf?6[UMM°l ^§ 

mmm ^^^^ ^a&h oixfoi°^ Mbia ^xims^ t^a. 

x-ii 2 iQFSB ^^:5|(>1IAH xii^ei- ^5ds ^iHShoi gJX^3:^p^ 850 oisKa^^soo im)o\ u^^'Mm l\\^o\ll, o\j\m bh 
oiQH^AH sia/N&o°i Mbl::'^ 2.0 - 3.321 "R^u^m ^m^-^i^mm m^- 15 40 mWo)m mD\o\o\ 1 - 50 mm 
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B.j\2] ^^m(^mm^- 1.1 ~~ ^.e ^c^')m ^x-iiafe ihgoiD. 

'iix^^Jizf^ 850 m^a H^isia mQ.m x^iwaizioi ^oix!^ mmmAi iimo\\L-\x\j[ 

miJi, m^^m^ ^m^^^ 0.5 - o.e e/cm^oiffl. 7oo°coi!ah 0.4 - 1.0 #^^%oid. 

^m, m^m'^'m ^^mm 9\dw u^qjch^ah Afg^ ^<:l^u^m 4^g°i^^ sio^Na^oHj MdPh 2.0- 3.3^ ^xia^ 5101 

H^^^^^^ UK 3 MHP^ 4^:?|HJ S^IM ^CHUe SS^^CHI Q^^^i a - p -§0| <^^£|0i M^MM ^XHa^^il ^ 

HPf 2^CL ^ti^U^M ^g5Ho| 22§^ 1,^^^^ 15 - 40 ^^^%^^ U[ , m^'Ol 15 01 

&.^0|S ^XH5fe 4^^^ °^0| P>Of ^^s^ SgXIM^^ gOloHI ^SfH, 40 ^^^%s g^OI ^0^ ^ 
^ ^^^^^011 ^'^m CHe^^ ^ZiP^ 2iCK 

^>iM fi^<M-UMM 4^§°^^^ m^^^QW Q\B[o\ 10 - 30 s^iLHOiiAH dK zi 

01 10 ^^^% Dieioi^ ^^sPh ei^ ^^^^^o^ ^xH3^^i sm, so ^^^%m ^M^^m n^om ^m^^ 2imo\ 

Of^Mi ^XiiS ^^0\ 1 - 50 mmoj UK ZI 1 mm Die^OI^ 3:?PF Li ^ ^^Oh 

XILHOilAH X^f^AIZIM ^X\m^\J[ CH&I^DI, 50 mmS ^JlhS^^ g § Oil AH LH^^^ 09^^ ^Sl^OI 0\ 

^¥ M^Moi ^^£1^ ^ii\D[ 9JiC[. o\m^\mo\ ^im ^mm^^ 1.1 - 1.6^^ s^im 

^£.K ^ ^^soiiAH^ ^^j\^A-\ ^^^m ^^^1, o^s,^^^:?!, mmm e ghi^^ 5^01^ A^goi 

:nf§oia. 

O^UdK LH¥OilAH ^CHU^ ^^01! 2\m ^m^^m ^^iAI^^ ^Ss^Al ^^^op^ goim^^ §gO! 2ia 

. ZldiU. ZH^B£:?F M^MOI S^£]Oi Xi|M°l ^CHXI^ ^X-ll§Oi £iH^ 

80 - 200°C &£S^|01IAH g^^SOl 0.2 - 1.0 gi>^% § C[H:QhX| ^1^5^^ 5!0I U^^^^mCL OILLH, 

OilA-1 A^g£i^ HBHI g^B ^^g>^x|01|AH bH#£l^ bH::'PfAS Olgsf^ OilLiXI ^SS 4- 91^ 

01 OI^Mi S4>^MB 3 ^Ili^^:?^ 1.1 1.6 s^cm'M ^X!°^Q. 

a^Z^SM gJ^^MB rii^S^Jlo! £12^ rii^^Oil yCH 650 770-C01IAH 0.1 - lAtZI m^^Al 

5^1 ¥ri!^£:;F 0.1 - 0.5 g/cm' oi M^M A^g6^CH oHiHAiZiCK OKIH. ^?iO\\ TtEJr ^^£1^ 

m ^ 9JiU. 

^n, il^Xil^HJ ^£01i DIxMi £1^ ^.5d°J SiQ/toO^I MbiS 1.80 - 2.20 ^¥1^ A^gohOI ^^£^011 ^Sgl 

^{^u^m ^^^^m mDm^A-\ 2^^^me\o\ ±^M^^^m, xii^^sot e^^^e ziet.^ xn^ggs m 

mm, m^'^^^ OlgS^ mm, ZjS. XH^th{recycle) §Oil ^^£1^ ^^X\D[ m3.^?\\ £IH^ 3x11 X-il^2h§e 

B^if-sm oioii ^Q.^^ ^'Q\m urn o\\L-\x\m m^^m ^ 9im ^ei o[l\e} bxw xii^oii ::i^s£i^ Aiz^m 
m^^mo^ B^i ^ 91^ aisoi ^i^Qj^ 
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LH^^OI 6 -m^^ 0|^?6IUMMM ^>i!eD. 

^^^12^ g.^So^ Xil^^ ^ oi^A^u^MB 25°C0j|AH ^^^0!B 98 108 mgG^gOI^ 

. OOLii^OIB Sa^^OI 78 - 86 mgMg./g SS^Ai glj^^gOII £|oH 3:!C}j! U|oH ^4-6^21 3 [:H¥^ 6 



12O"C0j|AH 5AIZ} SiAm ^lOtH 3F^Eiaij^) 600.0g:n^ SSO^COilA-l 5A|Z} Zj^AI^ ^^6.^U^M ( 911 , #hij! 

OIA^ l]\m) 531. 9gM ^^^^ §^^5F01 (XH ^ : ^^^Dl U, g^^:3.6^ , M(baM):(|)20 mm)^ ^A\^} ^91 ¥1 

a^^DIU £:?^L!(crucible)C)]| 1 kgM ED\^{n\^, )MS.E}o\a[, 46200)C>11AH 1200"C0ilAH D[m , g^Ai 

^131 ^^^o^ ^^^5^01 SOIB-t 700gg 0I3^M ^6.^U^§ ^ (ks-M-1415) Oil ^ 5H 

a.^ mJl\ Sfa/Na,0°[ MbP^ 2.03OI >io^ oi g o;i , 

4,^:^1 SCHE-IM 2i 3&]A1(jaw crusher, ^[^^ [:H:'^^x^| H|^^)0||A4 ^B: ^^m^ 1 ^ ( XH ^ : ^^¥01 U 

, gi>^:3.6i . M(bai I ):(t) 20 mm)^ SMZl m^} ^^o[0\ ^Xl B.J\D[ 850 /m 0|5Ke:^300 /^)oj 

^mm^: 0.5 - 0.6 Q/aif)m rOCCOIIAH g>^0| 0.40 ^^^%0| e^MSiCK m^^m SOOgg ^5^01 

Xil^^jOil ^IQ 15 rpmo^ sl2A!5|^AH SiQ/Na.O°l Mdi:;^ 2.260] ^i^^hU^^ -^^^{Jim^ 
■ 30 Mm^^m)m ^CHEEBI Si^^MM g^A|9ISAH mJ[Si^ f?6^U^M^ o^q] ^\ 

i2or^ ^xia^ ?i^D\mA-\ 30M ee^ ^h^ai^ m^'m-. 0.5 #^^%, ^ni^^ 

: 1.31 g/cm*) □]::?I^C>]|AH 725°C^ ^X|£|:[l ^HtH3Ah. 54579)0]| ^CH SA^3^^£:^^ 0.5" 

01^, ^^4^:;^ 8 rpm°l ^aOiiAH 20^Z^ ^SSUI^CK 01 :Q^§{)jiAH S^x|LH¥°j ^^m^^B ^CHUXI e>2.^oQ^ 

mB\m iio\^ ^xisf^AH ^mrn^j^ 0.26 ^cm' ^^^^ uHAHoj ^^^^ 01^^^^^^ 

498g^ ^2;[Q. 



401 ^Aioii Of ^^eh ^zjo^ xHe.imoi soogg mmo\ ^ij::'io]t y:n 15 rpm^^ ^sai^i^ 

AH SiO./NaaOSJ ^Ull^f 3.20Oi f?6IU^M a^^^: 30 ^^^%, Mm^^m) 18 I^f^OI ^AIOII Of ^ 

^a^ ^>Ho^ g^'^^gg E^MSiCL OI6f ^A|01l Of ^^oh ^30^ xjaiOfOI 0|^<i^U^gg 

xii^af^D. 



^01 ^Aioii Of e^E.^ ^2^^ xidisfo^ ^^^m Ei^^M x^i^2f§g :^ixixi e^iQ. 4.^:?! ^Aioii of § 

^>lo^ ^§5^ Qj tw±^A\d^k\ e4>^ Oi^t:i^ Lf^MS Xil^SfSlCf. X-II^JlfSOilAH^ r^^S^x! LH^Ojj 

^01 MiTSfSCf 



40j ^AIOII Of ^>!£J fi^^ 600g2f &h<:i^LfMM 432. OgS g^^sfOj ^ 5d (Sii/NaaOSJ Mdl : 2.50)^ Af 

gofO^ ^AIOI! Of 5&>io^ xiaiSfOI SS^^ Olff^i^LfMM^ Xil2&8fSCf. 
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^^^^ mm^ mm 

^MOW 1-^2^ dIJnOjl 1 - 3Q\\k\ ^^M^ M^OIIAH SOmZl Sfj^Hm^ MSa^CN ^ 43 - 104 

(1) ca^^ ^1.^^ mm 

Al^ °t ^ og- :g^^sh 25*'C^ ^XlSiZi 91^ in^^:'iOi! Oi:?10jt ^4=^{Ca ^£ 200 mgCaM/^ ) 1000 m^g 

^fS^SD. 15M ^9} m&i- ^ ^y^^ Oi:ih^^ OB 01^ 25 miS §af6l mmO\ 100 A^z^ Mdh^iBOil NHNH,C1 
e^(pH 10) 2 - 3 ra£m ZJ^a^^CK Oi:?|0]I E.B.T XIAI^^M ^ 0.01M EDTA ^ge^IH DM 4^^^^ IS 



4^1 lOilAH. EDTA Ab| ^^(fn^)0i3I ; A| ^¥:>ll (g) 01 01 ; A\Bm EOTA'g°^]°j ^ijEiOIQ. 

(2) Mg^* Sa^^ ^§ 

Al^ °t 1.0gS ^^^el 25''C^ ^XlSiJL 91^ JD.^yj\0\\ ^Jl 0\D\Q\\ ^4^(M0 ^^9}^, ^£ 120 rngMg,./^ ) 1000 m^S 

^ha^scK 15^ ^21 mm m (mi[m am oi°i| 25 m^a §mfa! m^^oi 100 nii 4^21 Me-fr^aoi! an Aiefsf^^M 

g°^l(10%) 0.5 m^, SShol^^^ go^i(10%) g^^M ^ Nf3HNH4CI ^^#°i^(pH 10) 2 - 3 m^M :'^5l-^a. Oi:?|011 

E.B.T XiAi°|M ^ 0.01M EDTA >^§ShJl 20\\ £J oH ^m^m Jil^ol'^O . 

w 12.5 



Ah^l 4.shAi 20]!AH, EDTA ^U\^H^)0\J1\ A! (g) 0| EN ; A^gS^ EDTA g°ij°J 5i|EiO|D. 





SiQ2/NiC0 £| got 






M82+ ^ti^ 


















2,03 


2.2G 


108,6 


66,5 


6 -Na2SI205 


A'AlOli 2 


2,03 


3,20 


98.7 


76.7 


6 -NBeS1205 


UlJIlOd ) 


2.03 




S5,7 


56.5 


a ,P ,6 -NSSi205 


b| ,J0!| 2 


2.50 


2,26 


62.4 


51 ,7 


a ,p ,6 -NSSi205 


U| ,jm) 3 


2.03 




07. S 


70,8 


6 -NieS(205 
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s 101! ^ m^m mm ^a\q\\ i - 201 ^^eoi ^i^^^a ssi^cn 

a LH¥^ 6 -Na.siAoi2iQ. ^^^011 bijnoi! tJijnoii 2°j ^^ea st^^s ^s^q^^ 

6 ~m OlSIOii a 0!U P -S M^MOI Si^£|Oi 919^0. SE&b. d^ojcn^A] MM A^gt.^ dllQOII SB ^AIOII 1(>j| 

x-M mm 

401 ^Aioii lOiiAH lii^B ^^mm M^oiiAH soMZ! oHiHs^^ ^^shoi h:?pf 43 - 104 2^^°^ ^, x-M m 

m ^\J[^AK D/MAX-3B)M AhgeK)1 ^A^6^^CK ^^2^2^ CuKa targeting Ni mBM A[^^[^ 

iZDI 15 mA. 35 KV°I m^^^ mm^'^^ 5 - 50° S^IS, ^SS^Kcount range)^ 5000 cps^ 4^0] r e 1 at 1 ve 
itensity)M ^gS^^LL 

0\^-\m X-M mm^^Jl\ m^B[0\ DI^^I JCPDS(Joint Committee on Powder Diffraction Standard, 22-1396)011 6 

oiiAH M^m m^^ o\^{L^u^m2\ x-m mm m^m urn s 32^ s 201! uBLHSiQ. 



2] 



D-SPACE(10~8cm) 




6.88(± 0.06) 


0-24 


4.90(± 0.05) 


0-24 


3.93(± 0.07) 


75 - 100 


3.78(± 0.05) 


50 - 74 


3-44(± 0.05) 


0-24 


3.02(+ 0.06) 


25 - 49 


2.72(+ 0.05) 


0-24 


2.53(± 0.06) 


0-24 


2.42(± 0.06) 


25 - 49 


2.09(± 0.05) 


0-24 


1 .98(± 0.07) 


0-24 


1 .84(± 0.05) 


0-24 



[S 3 J 



20 


D-SPACE{10-8cm) 




12.79 


6.91 


5 


14.59 


6.07 


12 


17.98 


4.93 


13 



8 



21 . 10 


4.21 


13 


22.36 


3.97 


100 


22.97 


3.87 


7 


23.45 


3.79 


40 


24.45 


3.64 


10 


25.80 


3.45 


10 


26.87 


3.31 


13 


28.74 


3. 10 


7 


29.50 


3.02 


20 


30.71 


2.91 


9 


31 .41 


2.84 


14 


32.79 


2.73 


6 


34.92 


2.56 


7 


35.29 


2.54 


6 


35.96 


2.49 


11 


37.01 


2.42 


37 


43.07 


2. 10 


17 


43.73 


2.07 


5 


44.53 


2.01 


4 


47.27 


1 .92 


5 


48.24 


1 .87 


7 


48.92 


1 .86 


5 


49.81 


1 .83 


5 


49.16 


1 .82 


7 



ufS^oi 5 ^Ah Ol^^hUMM^ ^ ^^x|oi 2.42, 3.78, 3.93. 6.88°l D-SPACE5ii^^ ^^gSfe ^0^ ^ 



^^^^loiiAH ^o\, ^ ^^soii \L\^ ni^g>^s^ ^^^^m m^^^\^am mm ^^mm b ~m m 

m^m oi^<i^UMMm DH^ ztes^^i sufm :j^£icl 
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(57) ^91 

^^^E^ 2. Xil 1 s^QII ^ICHAH, T^t^U^m SiQ/Na.0^ MbP^ 2.0 - 3.30II2, s^lTOI 15 - 40 

3. HI 1 m X-il 2 E^QII 2^0] AH, ^<!i^U^g 4^goH^ Lh^g ^^^°^0|| CHoFOI 10 - 30 

4. X][ 1 1,^011 2iC>jAH, ¥4- ^t^L^U^M ^^^^^B SiO/Na^OHj SUP^ 1.80 - 2.200IJ1. 850 m 
0!SKD,,:=300 //m)o! >Hg ^§0^ OI7?<^^UMe^ X-jl^^i-^. 

§^1^ 5. Xli 1 mm ^[aiAH. ^^^I gj^^e^ ^§0t 1 - so mm^ ^S^^ afe %^ 0I^6^U^ 

^^^1^ 6. \\\ 1 g^oii 2^aiAH, :ii^§B eso - 77o°c b^oiiah o.i ~~ uizi im 

7. 25^C0i!AH ^§§i ^^^OIB ^1.^^01 98 ~~ 108 mgCa./g 0112, Q^nLil^ 0|B Sl^^OI 78 - 86 mgMg./g 
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(SiOa/NaaO ^ti] : i . 80 — 2.20) 




(Si02/Na20 Hi-til: 2.0 — 3 . :i ) 
10 — 30 ^ :7V 
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